A systematic examination of metamorphic episyenites in the Pedriza Massif, Sierra de Guadarrama, Spain, allowed detection of two more distinct Li-rich C2/m amphibole species. They can be related to previously described species via the homovalent exchanges . Sodic-ferri-ferropedrizite and ferriclinoferroholmquistite are both black, with a vitreous luster. They have a gray streak and do not show fluorescence under longand short-wave ultraviolet light; they are brittle with an uneven fracture, and have the characteristic {110} cleavage of monoclinic amphiboles. The calculated values of density are 3.23 and 3.24 g/cm 3 , and the calculated mean indices of refraction are 1.708 and 1.710, respectively. The shape of the electron density at the A sites changes as a function of the
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C Li contents, suggesting that cation ordering is strongly affected by local bond-valence requirements. This feature is confirmed by systematic bondvalence -bond-strength calculations, which support the sequence ( amphiboles (sodic-ferri-clinoferroholmquistite, sodicferripedrizite, ferriwhittakerite and ferri-ottoliniite; Caballero et al. 1998 , 2002 , Oberti et al. 2004 ; names modified after Leake et al. 2003) . As with the other Lirich amphiboles from the Pedriza Massif, these minerals formed during episyenite formation (desilication and albitization) of a cordierite-bearing porphyritic granite, by the action of aqueous non-magmatic fluids of low salinity, at temperatures close to 520°C (mean T from oxygen isotope systematics determined on mineral concentrates) and fluid pressures ranging from 60 to 160 MPa. In general, amphiboles with higher Mg/Fe values suggest relatively higher temperature of formation with respect to the Fe-rich compositions. Experimental studies on nominal ferri-clinoferroholmquistite showed that this composition is stable in a narrow T range (around 500°C) and P varying from 1 to 7 kbar, but is replaced by Li-bearing clinopyroxene at T ≥ 600°C (Iezzi et al. 2003a) . There are strong inter-and intracrystalline compositional variations, and the Li content of these amphiboles seems to be controlled mainly by the composition of the fluid.
Associated minerals are: (1) a magmatic association: quartz, calcic plagioclase cores and K-feldspar (microcline), partially albitized, feldspar-armored annite and zircon, (2) an episyenitic association: albite, Li-rich augite-aegirine, sodic ferripedrizite, sodic-ferri-ferropedrizite, ferriwhittakerite, ferri-ottoliniite, ferri-clinoferroholmquistite, and sodic-ferri-clinoferroholmquistite, titanite, andradite, magnetite and apatite, (3) late retrograde associations: (a) taeniolite and microcline, (b) quartz, ferro-actinolite, chlorite, and (c) muscovite, hematite, clay minerals, and clinozoisite.
Type material was collected for both amphiboles in the Arroyo de la Yedra valley, with U.T.M. coordinates 4 28 590 longitude and 45 14 875 latitude 
INTRODUCTION
In the new report on the nomenclature of the amphibole group, Leake et al. (2003) Many changes were done in the nomenclature of the Li-rich amphiboles in an attempt to rationalize the various problems that arose as a result of the latest findings. Therefore, we provide in Table 1 a summary of the situation after the Leake et al. (2003) report, to be used as a reference throughout this paper. A detailed discussion on the incorporation of Li at the B-and C-group sites of the amphibole structure has been provided by Oberti et al. (2003) , together with a simple procedure for the evaluation of the Li content on the basis of electron-microprobe (EMP) data and crystal-chemical constraints. Experimental studies also have been undertaken to characterize the stability of ferri-clinoferroholmquistite (Iezzi et al. 2003a ) and short-range order along the ferriclinoferroholmquistite-riebeckite join (Iezzi et al. 2003b) . On the basis of the available crystal-chemical knowledge, we address in this paper a still unexplored issue, namely the ordering and coordination of the Acations in Li-rich amphiboles.
OCCURRENCE
Both the new amphiboles occur in the episyenitic bodies, located in the eastern sector of the Pedriza Massif, Sierra de Guadarrama, Spanish Central System, together with the other previously described Li-rich APPEARANCE AND PHYSICAL PROPERTIES All the Li-rich amphiboles found at Pedriza appear as intergranular granoblastic aggregates of subhedral to euhedral habit associated with fine-grained albite and pyroxene or as micro-inclusions in albite, quartz and titanite. With the naked eye, they cannot often be distinguished from one another. EMP data on thin sections show that both the amphiboles share the same textural topology and may occur in different micro-domains.
Sodic-ferri-ferropedrizite and ferri-clinoferroholmquistite are both black with a vitreous luster. They have a gray streak and do not show fluorescence under long-and short-wave ultraviolet light; they are brittle with an uneven fracture, and have the characteristic {110} cleavage of monoclinic amphiboles. Twinning has not been observed. Because the exact composition can be recognized solely from results of electron-and ion-microprobe analysis, the density and the optical properties could not be measured, given the very small size of the relict crystal. The calculated density values are 3.23 and 3.24 g/cm 3 , respectively. Assuming perfect compatibility, Gladstone-Dale calculations indicate that the mean index of refraction is 1.708 for sodic-ferriferropedrizite and 1.710 for ferri-clinoferroholmquistite.
X-RAY ANALYSIS AND STRUCTURE REFINEMENT
Crystals were selected on the basis of optical and diffraction properties. X-ray analysis and data collection were done on a Philips PW-1100 four-circle diffractometer with graphite-monochromatized MoK␣ X-radiation. Unit-cell dimensions were calculated from least-squares refinement of the d values obtained from 50 rows of the reciprocal lattice by measuring the centroid of gravity of each reflection and of the corresponding antireflection in the range -30 < < 30°. A full-matrix unweighted least-squares refinement on F was done using a program specifically written at the CNR-IGG-PV to deal with complex solid-solutions (E. Cannillo, unpubl. data). More detail on data treatment and refinement can be found in Oberti et al. (2003) , where unit-cell parameters and chemical compositions of these two crystals are presented in order to discuss the extent of B (NaLi -1 ) solid solution in amphiboles. In Table 2 , we report selected crystal and refinement data, in Table 3 , atom coordinates, displacement parameters and refined site-scattering (ss, epfu) values, and in Table  4 , the geometrical parameters relevant for the description of the crystal structure. Lists of observed and calculated structure-factors may be obtained from the Depository of Unpublished Data, CISTI, National Research Council of Canada, Ottawa, Ontario K1A 0S2, Canada. In these and in the following tables, specimens have been designated with their sequence number in the CNR-IGG database: 1039: sodic-ferri-ferropedrizite, 1043: ferri-clinoferroholmquistite (Table 2) .
Owing to extensive intracrystalline chemical variability at the Pedriza Massif, where different amphiboles can be found at the centimeter scale, X-ray powder-diffraction data for CuK␣ radiation were calculated from the intensities recorded on the holotype crystal. They are reported in Table 5 .
CHEMICAL DATA
The complete chemical characterization of the crystals used for the structure refinement was done by electron-microprobe (EMP) and ion-microprobe analysis on the refined crystal. EMP analysis was done with an ARL microprobe at the Università di Modena e Reggio Emilia, Italy. Analytical conditions were 15 kV accelerating voltage, 20 nA beam current, and a peak-count time of 10 s. The following standards and crystals were used for K␣ X-ray lines: Si, Ca and Mg: clinopyroxene (ADP, PET, and RAP, respectively); Ti and Fe: ilmenite (PET, LiF); Al: sillimanite, TAP; Fe and Mn: ilmenite (LiF, PET); Al and Mn: spessartine (RAP, LiF); Na: albite (RAP); K: microcline (PET); F: fluorite (RAP); Zn: metallic Zn (LiF); V, metallic V(LiF). Data were processed using the PROBE 5.2 program (Donovan & Rivers 1990) .
Concentrations of the light and volatile elements (H, Li, B, Be, F, Cl) were established with a Cameca IMS 4f probe (CNR-IGG-PV, Italy) with an 16 O -primary beam with diameter ~10 m (corresponding to a beam current of ~4 nA). Secondary positive-ion currents were measured at masses 1 (H), 7 (Li), 19 (F) and 30 (Si, used as the reference element), and corrected for isotopic abundance. The accuracy of the ion-microprobe analytical results for H 2 O and Li 2 O is around 10-15% rel., and 10% for F. The amounts of B, Be and Cl, tested at mass numbers (amu) 11, 9, and 37, were found to be negligible. Detailed analytical procedures were described by . Unit formulae were calculated on the basis of 24 (O, OH, F) apfu, and adjusting the Fe 3+ :Fe tot ratio so as to obtain 8.0 Si apfu [cf. Oberti et al. (2003) for details]. The good agreement between the site-scattering values calculated from the unit formula and those resulting from structure refinement (Table 6) validates the analytical approach and the unit-formula recalculation. The refined mean bondlengths at the octahedrally coordinated sites are in agreement with the calculated Fe 3+ :Fe tot ratio. Both SIMS analysis for F and H and geometrical features confirm that (OH + F) = 2 apfu.
CRYSTAL CHEMISTRY
As is the case for other Li-rich amphiboles, C-group Li is ordered at the M3 site. M-site populations can be inferred by combining refined site-scattering values and mean bond-lengths. The best partitioning of M(1,2,3) cations was calculated starting from the unit-formulae reported in Table 6 . Ferri-clinoferroholmquistite (1043) Hawthorne et al. (1996) , who found that Na orders at the Am site in both OH-and F-sodic amphiboles. K is also known to order at the Am site in all C2/m amphiboles, independent of the nature of the B and O3 constituents (e.g., Hawthorne et al. 1996) . Oberti et al. (2003) Table 3 ) closer to the strip of octahedra and further from the double chains of tetrahedra, where it can assume a [6 + 2]-coordination. In this position, Li should provide a weaker bond-valence contribution to the O5 and O6 basal O atoms of the tetrahedra, which in turn should affect the degree of order of the A-site cations. This deduced crystal-chemical feature was verified by bond-valence calculations for the five amphibole compositions in Figure 1 , done with the parameters of Brese & O'Keeffe (1991) for the Si-O bonds and those of Brown & Altermatt (1985) for the other bonds.
Bond valences for the relevant sites (Table 7) were calculated on the basis of short-range order. For the A-group sites, the Na cation was considered to occur either at the Am or the A2/m sites; for the basal oxygen atoms, Na was placed at the M4 site and Li at the M4' sites, and the refined atom coordinates were used for calculations. The results clearly show that M4' Li allows an incident bond-valence sum at the O5 and O6 sites closer to the ideal value. Also, the occurrence of Am Na allows an incident bond-valence sum at the O5, O6 and O7 anions closer to the ideal value. It is also worth noting here that the presence of Li at the M3 site, which is coordinated to four O1 and two O3 oxygen atoms, implies shortening of the T1-O1 (apical) distance and lengthening of the T1-O5,O6,O7 distances; therefore, it further decreases the bond-valence contribution to the basal oxygen atoms of the tetrahedra.
Of the twelve anions surrounding the A cavity, ten are within the coordination sphere of Na and K. Thus the total ideal bond-valence required by these ten anions is 4 ϫ O5 + 4 ϫ O6 + 2 ϫ O7 = 20 vu (valence units). Given the calculations reported in Table 7 ; first line at 2 e -Å -3
.
can obtain the residual bond-strength and bond-valence contributions that should be provided by the A cations (⌬ bs and ⌬ bv ), ideally 1.0 vu. The calculated ⌬ bv values are very low or even negative for the amphiboles reported in this work (they approach zero for the local configuration with
M4'
Li), which implies a low basicity for the A cavity. Therefore, the A cations should tend to minimize their Lewis acidity by maximizing their coordination number. The Am site is generally [9]-coordinated in amphiboles, whereas the A2 site is [6]-coordinated; however, the Am-O3 distances in the Li-rich amphiboles reported in this work (2.882 and 2.846 Å, respectively, in sodic-ferri-ferropedrizite and ferri-clinoferroholmquistite), provide an effective [10]-coordination. The presence of F is another factor allowing for stronger off-centering of the A cations, because it both reduces the steric hindrance (F does not protrude into the A cavity, whereas H does) and allows for higher bond-strength.
We can thus conclude that the sequence of preferred local configurations for B Li amphiboles is (
Li-O3 FAm Na) > ( M4' Li-O3 OH-Am Na), because the former provides the most stable configuration for the basal oxygen atoms of the tetrahedra as well as the highest coordination for the A cation. Generally speaking, local configurations involving M4' Li should be preferred to those involving M4 Na. The preference for the local configuration ( M4' Li-O3 F-Am Na) derived from bond-valence calculations corroborates the previous observation that the amount of F in the formula unit is directly related to the A-site occupancy and thus indirectly related to the M3 Li occupancy in all the amphiboles found so far in the Pedriza Massif (Oberti et al. 2003) . Preferential order of A Na at the Am site had been noted by Hawthorne et al. (1996) for [4] Al-free B Na amphiboles, and this feature further confirms the close similarity between B Li and B Na amphiboles.
NOMENCLATURE
Notwithstanding the many strong similarities between their crystal-chemical behavior (e.g., the charge arrangement, the possibility of incorporating C Li, the Asite cation order), (Leake et al. 2003) .
The new report provided by Leake et al. (2003) also brings the use of the prefix sodic for Group-1 amphiboles back to the original definition given in Leake et al. (1997) , i.e., Na tot > 0.5 apfu. In 2001, the IMA Commission on New Minerals and Mineral Names, while discussing the case of what was then called "ferripedrizite" (Caballero et al. 2002) , and now becomes sodic-ferripedrizite, had taken into account the authors' arguments based on the distinct crystal-chemical roles, and decided that the prefix sodic should have been used solely for B Na > 0.50 apfu. In our opinion, the present use of the prefix sodic in Group-1 amphiboles is rather unfortunate. Very few compositions (solely in the clinoholmquistite compositional field) will be able to avoid that prefix, so that it will no longer be very informative. Moreover, it also implies the possible presence of a very unfortunate name, "potassic-sodic-pedrizite", which should be assigned to a composition with A K > 0.50 apfu and Na tot > 0.50 apfu.
We stress once again that the crystal-chemical role of Na at the A-and B-group sites is rather different, because these sites are involved in different coupled heterovalent substitutions controlling major-element incorporation. If the two site-preferences were kept separate also for nomenclature purposes, B Na > 0.5 apfu would now induce a change from Group 1 to Group 5, whereas A Na > 0.5 apfu would imply the use of a distinct root-name within Group 1, which corresponds to a distinct charge-arrangement. Thus the prefix sodic in Group-1 amphiboles should be abolished for the sake of the effectiveness of the nomenclature.
